Two phase transitions in PbZnO3 at high pressure and the theoretical study of plasmons properties of PbZnO3 quantum dots.
Our first principles studies predict that PbZnO3 will realize the phase transition from LiNbO3-type to perovskite-type and finally to post-post-perovskite-type with the gradual increase of pressure. Three types of PbZnO3 quantum dots are constructed based on such three phases, and their plasmon properties are investigated. It is found that the perovskite-type PbZnO3 can realize the regulation of optical absorption in near-infrared to ultraviolet regions, and the dipole oscillation mode of post-post-perovskite PbZnO3 plasmons can change from short range to long range. More accurately, we estimated the electric polarization of LiNbO3-type PbZnO3 to be 116µC/cm2. Our investigations confirm the excellent properties and great application prospect of PbZnO3 materials in different photoelectric fields.